Ninety-four components of the essential oils from aerial parts and capitula of Tanacetum vulgare subsp. siculum (Guss.) Raimondo et Spadaro were detected. α-Thujone, β-thujone and 1,8-cineole were the main constituents of the oils. The analysis allows the assignment of this Tanacetum species to the thujone chemotype.
The roots, leaves and flowers of the two most studied species, T. vulgare L. and T. parthenium (L.) Sch. Bip. ex Oliv., are rich in sesquiterpene lactones (parthenolide, tanacetin and tanacetols), tannins and flavonoids [8] .
Studies on the chemical composition of the essential oil from various Tanacetum species revealed considerable variations [9] [10] [11] [12] . In these studies, camphor, α-and β-thujone, carvone, pinocarvone, borneol, bornyl acetate and 1,8-cineole were reported as the major constituents of the essential oils. Papers on the composition of the oils of T. vulgare, published up to 1996, have been reviewed by Lawrence [13] , who classified the oils of tansy plants into twenty-three chemotypes, according to the main components. Furthermore, it was reported that the commercial tansy oils are mostly of the thujone type. It is noteworthy that thujone is a bioactive compound with medicinal properties, but exhibits toxicity at high concentrations. The essential oils of forty samples of T. vulgare from Lithuania were analyzed and classified into four groups in which the chemotypes of 1,8-cineole and camphor were predominant [14] .
T. vulgare is distributed in some European countries including Italy [7] . In Sicily, apart from the typical form (T. vulgare subsp. vulgare) [15] , subspecies siculum (Guss.) Raimondo et Spadaro (syn. T. siculum Guss.) is endemic, growing on the eastern side of the Madonie Mountains and on Nebrodi Mountains, in a very restricted area.
As a continuation of our research on the volatile constituents of Sicilian species of Asteraceae [16] [17] [18] [19] flowers of T. vulgare subsp. siculum.The components detected in the aerial parts (A) and capitula (C) are shown in Table 1 , listed in order of elution from a HP 5MS column. Ninety-four components were identified, 77 in A and 60 in C, which represented 91.8% and 94.0% of the oils, respectively. In both oils, α-thujone, β-thujone and 1,8-cineole were the main components: 67.0% (C) and 53.6% (A). The capitula oil contains a greater amount of thujones than the oil from the aerial parts, while the content of 1,8-cineole is the same in both oils. Furthermore, while the oil from the capitula is richest in β-thujone, the oil from the aerial parts contains a greater amount of α-thujone. Among the other terpenoids characteristic of the oils of Tanacetum species, the total content of the chrysanthenol derivatives represents 2.1% (C) and 1.9% (A); the absence of camphor in both oils is also noteworthy. The oils show also the presence of sesquiterpenes with a prevalence of oxygen containing sesquiterpenes that amounted to 5.5% for the twelve constituents of the oil from A and to 2.1% for the four components of this fraction of oil C. In both oils, spathulenol is the main sequiterpenoid. In previous works [10, 14, 20] interesting comparisons between samples of T. vulgare collected in different regions were reported.
The results showed that within the same species great variability was connected to the habitat [10, 20] ; this was also highlighted by morphological considerations [10] , whereas T. vulgare subsp. siculum is a very localized species and appears to be morphologically uniform.
Data obtained from the present study allow us to affirm that T. vulgare subsp. siculum is a thujone chemotype. This high content of thujone could also be ascribed to the plants high exposure to sunshine [20] . 
Isolation of essential oil:
The air-dried samples of aerial parts (A) and capitula (C) of T. vulgare subsp. siculum were ground in a Waring blender and the oils were obtained by hydrodistillation for 3 h, using n-hexane as solvent and a Clevenger-type apparatus, according to the European Pharmacopoeia method [21] . The oils were dried over anhydrous sodium sulfate and stored under N 2 at +4°C in the dark until tested and analyzed. The sample yielded 0.19% (A) and 0.31% (C) of yellow oil (w/w), with a pleasant smell. 
Gas chromatography-mass spectrometry:

Identification of components:
Most constituents were identified by gas chromatography by comparison of their retention indices (LRI) on apolar and polar columns, determined relative to the retention times of a series of n-alkanes (C 8 -C 24 ) with linear interpolation with those of the literature [22, 23] . Further identification was achieved by comparison of their mass spectra from both columns with either those stored in NIST 02 and Wiley 275 libraries or with mass spectra from the literature [22, 24] and our home made library. Component relative concentrations were calculated based on GC peak areas without applying any correction factors.
